Warm flush at 37 degrees C following cold storage attenuates reperfusion injury in preserved rat livers.
Pretransplant rinse solutions have been shown to reduce reperfusion injury in cold-stored liver grafts, especially at the nonparenchymal level in sinusoidal endothelial cells (SEC). In this study, different rinse temperatures were tested in a rat liver preservation model. Livers were washed out in situ via the portal vein with cold (4 degrees C) University of Wisconsin (UW) solution, and after hepatectomy (t0), were stored for 8, 16, or 24 h of cold ischemia time (CIT). After storage, livers were flushed with UW solution at either 4 degrees C, 20 degrees C, or 37 degrees C and reperfused for 90 min (37 degrees C). Control livers were reperfused at t0 without preflush. Levels of hyaluronic acid (HA), purine nucleoside phosphorylase (PNP), AST, and LDH were measured in the reperfusion medium. Bile production was monitored during reperfusion. At the end of reperfusion, liver biopsies were taken for enzyme hystochemistry (5'-nucleotidase and LDH). After 8-h CIT and a flush at 4 degrees C, a release of endogenous HA (-7%) was observed, whereas uptake of exogenous HA occurred after the 20 degrees C flush (2%, P = NS) and after the 37 degrees C flush (24%, p < 0.001). HA release occurred at all three preflush temperatures after the 16-h CIT but was significantly lower when flushed at 37 degrees C (-10%) that at 4 degrees C and 20 degrees C (-64% and -17%, respectively, p = 0.05). After the 24-h CIT, the release of endogenous HA increased in the 4 degrees C and 20 degrees C preflush groups, but not in the 37 degrees C group. Levels of PNP and AST increased until the 24-h CIT in all groups but were significantly lower after preflush at 37 degrees C. Release of LDH did not increase with increasing periods of cold storage in any of the flush series. Compared to control livers, mean bile production during reperfusion was significantly decreased following preflush at 4 degrees C or 37 degrees C after all periods of CIT. No differences in mean bile production could be demonstrated in the three preflush groups after any period of CIT. LDH activity in liver tissue was best preserved after the 8 and 16-h CIT in combination with the 37 degrees C preflush, indicating less hepatocellular damage. In conclusion, in cold stored rat livers flushed at 37 degrees C before reperfusion, SEC and hepatocellular damage is attenuated.